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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 5-8, 13-14 and 18-20 are rejected under 35 U.S.C. 102(a) as anticipated 
by Cooney, III et al. (US 6,429,524) or, in the alternative, under 35 U.S.C. 103(a) as 
obvious over Cooney, III et al. (US 6,429,524) in view of Skinner et al. (US 
2003/0073314 Al). 

As a 102 Rejection 

While the '524 patent is silent on the specific phrase "no more than 1 .5 nm," the 
'524 patent does indicate that the barrier layer "is about 0.5 to 3 nanometers thick" [e.g. 
col. 3, lines 16-20]. Since the '524 patent discloses a range that includes "no more 
than 1.5 nm," the range of "0.5 to 3 nm" can reasonably be interpreted as anticipating 
the range "no more than 1 .5 nm." 
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Regarding claim 5, the '524 patent discloses a copper metallization structure, 
comprising: a via hole (1 1 5) extending through a dielectric layer (100) over an 
underlying conductive feature (necessarily a conductive feature in substrate 1 10); a 
metal nitride barrier layer (135) formed on sides of said via hole (120) including a 
bottom side thereof (130), wherein a thickness of said barrier layer at said bottom side 
of said via hole is no more than 1 .5 nm (which is included and reasonably anticipated in 
the range of "about 0.5 to 3 nm" at col. 3, lines 15-18); and a copper layer formed over 
the barrier layer (145) at said bottom side (130) of said via hole (115). 

Regarding claim 6, the range of "0.5 to 0.9 nm," for example, is disclosed as part 
of the preferred range of "0.5 to 3 nm" disclosed by the '524 patent. 

Regarding claim 7, the "524 patent discloses embodiments of 1 , 2 and 3 
monolayers, which are thicknesses necessarily corresponding to "no more than three 
cycles of atomic layer deposition" [col. 3, line 20]. 

Regarding claim 8, the copper layer comprises a copper seed layer (145) 
overlaid with electroplated copper (150) [col. 3, lines 35-37 and 42-46], 

Regarding claim 13, the '524 patent discloses a method of forming a via structure 
in a dielectric layer having a via hole formed there through overlying a conductive 
feature beneath said dielectric layer (i.e. a conductive feature in the substrate 110), 
comprising the steps of: depositing by chemical vapor deposition (see plasma CVD 
chamber in Fig. 3) a nitride barrier layer (i.e. TaN) in said via hole and having a 
thickness at a bottom of said via hole of no more than 1.5 nm; and forming a copper 
seed layer over said barrier layer on sides and said bottom of said via hole. 
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Regarding claim 14, the '524 is particularly directed to "tantalum nitride" [Title]. 

Regarding claims 18 and 20, the "524 patent discloses a monolayer of TaN, and 
also discloses "0.5 to 3 nm" thickness, which is reasonably interpreted as anticipating 
"less than 1 .0 nm" as well as "less than or equal to 1 .0 nm" recited in claims 18-19. 

Regarding claim 20, the method of the '524 patent discloses that the method 
further comprises electroplating copper over the seed layer in the via hole [col. 3, lines 
35-37]. 

As a 103 Reiection 

In a narrow interpretation, the '524 patent is silent about "no more than 1 .5 nm" 
and instead recites "about 0.5 to 3 nm." Applicant may want to emphasize that "no 
more than 1.5 nm" is tangibly different and novel over "about 0.5 to 3 nm," meaning that 
"about 0.5 to 3 nm" does not actually anticipate "no more than 1 .5 nm," as set forth in 
the 102 version of the rejection above. 

However, Skinner et al. discuss the trends in the industry at [0005] wherein 
"barrier/cladding thickness must be decreased from 13 nm to 10 nm by 2005 and to 0 
nm by 2008 in order to meet industry goals" [emphasis added]. 

It would have been obvious to one of ordinary skill in the art at the time of the 
claimed invention to adopt a thickness "no more than 1.5 nm" based on the range of the 
'524 patent being "about 0.5 to 3 nm," motivated to approach "0 nm by 2008 in order to 
meet industry goals," as disclosed by Skinner et a!.. 
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4. Claims 9, 11-12 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cooney, III et al. (US 6,429,524 B1), as applied to claim 13, and 
further in view of Chen et al. (US 2002/01 17399 Al). 

Regarding claims 9, 1 1-12 and 15, Cooney, III et al. is silent about "ALD" (i.e. 
atomic layer deposition) as a method of deposition for the barrier layer. 

However, Chen et al. disclose that "very thin layers of metal oxides and nitrides 
can be grown by atomic layer deposition," in which monolayers are deposited, such as 
for forming a very thin layer of tantalum nitride as a barrier. 

Since Cooney, III et al. disclose that the tantalum nitride barrier is "1 to 6 
monolayers in thickness," one of ordinary skill in the art would be motivated to deposit 
the metal nitride layer "by no more than six cycles of ALD" in order to fonri "one to six 
monolayers" as taught by Cooney, III et al.. 

Regarding claim 12, the seed is by "sputtering" [col. 3, lines 30-31]. 

5. Claims 10 and 16-17 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cooney, III et al. (US 6,429,524 B1 ) in view of Chen et al. (US 2002/01 1 7399 Al ), 
as applied to claims 9 and 15 above, and further in view of Skinner et al. . 

While Clooney II, et al. is silent about "no more than three cycles" [i.e. claims 10 
and 16] and is silent about "no more than two cycles" [i.e. claim 17], Clooney, III et al. 
does teach "one to six monolayers" [col. 3, line 20]. 

Skinner et al. indicates that barrier layers must approach 0 nm by 2008 "in order 
to meet industry goals" [0005]. 
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It would have been obvious to deposit "no more tiian 2" or "no more tfian 3" 
monolayers of the "one to six monolayers" disclosed by Cooney, II et al., motivated by 
the teaching of Skinner et al. that banier layers must be near 0 nm by 2008, "in order to 
meet industry goals." 

6. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cooney, III et a!., as applied to claims 5 and 8 above, and further in view of applicant's 
"prior art" Fig. 1. 

Regarding claims 1-4, Cooney, III et al. are silent about the underlying 
conductive feature on the substrate being "an underlying copper feature" and that "a 
crystallography of the copper feature is aligned with a crystallography of the copper 
layer across the bamer layer at the bottom side of the via." 

However, applicant's admission of prior art indicates that "for vias interconnecting 
two metallization layers, the conductive feature 12 Is a copper metallization," meaning 
that the prior art with which Cooney, III et al. are improving upon, obviously includes "an 
underlying copper feature" for the case of connecting a lower copper metallization to an 
upper copper metallization. 

It would have been obvious to one of ordinary skill in the art at the time of the 
claimed invention to form the underlying conductive feature in the substrate 1 10 of 
Cooney, III et al. of "copper" to be "an underlying copper feature." One of ordinary skill 
in the art would have been motivated to practice the Invention of Clooney, II et al. with 
an underlying copper feature, motivated to connect a lower and upper level of copper 
metallization as was known in the art. 
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Regarding tlie "alignment of crystallography" between the copper above and 
below the barrier, such alignment is a necessary result of practicing the invention of 
Clooney, III et al. with an underlying copper feature. That is, applicant indicates that 
crystallographic orientation between copper above and below the barrier is aligned 
when a thin TaN nitride barrier is practiced as is done in Clooney et al. [p. 9, lines 8-21]. 

Regarding claim 2, the defects being aligned, like the alignment of 
crystallography, is a necessaiy result of practicing the invention of Clooney, III et al. with 
an underlying copper feature in substrate 110 [applicant's spec, p. 9, lines 8-21]. 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Evan Pert whose telephone number is 571-272-1969. 
The examiner can normally be reached on M-F (7:30AM-3:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Tokarcan be reached on 571-272-1812. 

Infonnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toll-free). 
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